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The Effect of Macronutrient Deficiency
on the Transpiration of Tomatoes

Grown on Sand Dune Soil

Takeo Nacar* Hideyasu Fusrvama,* Hideo Isopa *

and Toshihiro Narvuse *

Summary

The relationship between the inorganic nutrient contents of leaves and transpira-
tion rates in tomato (Lycopersicum esculenium MiLL. cv. Daifuku) grown in dif-
ferent sand dune soils deficient in N, P, K, Ca, and Mg respectively were de-
termined by pot experiments.

The total transpirations (gH,0 - pot™!), which were measured for 48 hours from
the 30th of August, were arranged in ascending order of the shoot dry weight.
As compared to the rates of transpiration based on the leaf area, —N and —K
were largest; —P was second; next in order were —Mg, —Ca and complete
supply of fertilizer. On the other hand, the transpiration rate based on the dry
leaf matter, i.e. gH,O - g7' was given by

Y = 44.96 CaO — 29.36 MgO + 30.2 (R = 0.936)
where, CaO and MgO = percentage of lime and magnesia in the leaf, respectively,
on the basis of dry matter.

The stomatal resistance of leaves deficient in N, P and Mg, respectively, in-
creased remarkably in proportion to decreases in these nutrient contents of the
leaves. The deficiencies in K or Ca, however, had little effect on the stomatal
resistance. In leaves picked from plants deficient in K or Mg, the accumulative
amounts of dehydration with lapse of time since picking of the leaves, were larger
than those from the plants, which received other fertilizer treatments. According-

ly, the former plants were considered to be low in resistance to drought.
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B, BRI EsVCIEMONER 22T 2
Esh T, BELOWHERD LA ZIZ 27200k
LUBETH B, —RRIIZIE, HEEKAIER OFRE
RIAREE LI LIS DT, HET 2008 &
ko THIETHIE, Zhitk-TEls#zxh
BRREREE AR B O IR BEOEINAVE L &
D, BEKICEDBADPRE VY, L, FHEY LK
EECRBEERN VBELI SN L, BT 5
BAMAED /8T ¥ AL TN THRCPUEY O 5 &
BEBTEMLIEIhD, ZOLI) BRI
701z, IEEL ZhICHAS LR B3 NELER
DIROAKEEZHS iz L, Hk 2 ITEED Lk
FIFHZET S RIEE 5 &,

LLLEDEBEA»S, BEOLCAFALEHZ-DD
HEEAR 2B 272012, £ITKy PRBRIZK-> T
EMEEIze <7 ) 28R L, RS SM & A
HELOBBIIOVWTETORI&T-27Y, %
OFER, BAIEMEY - OERBREIEFTOS - -
KTKRE Do, BHORE & BEPOBEERRE
EOMITIEEELEEIEZD S, NX CaO &%
FHEL, Mg0 &HEOERWGEITETCEE 2
KU 7%, ;

7 IBROFES L NLOE, SHET 3L, b

F1HR HELBEOME

ABEPH IR OFES L AL 2 &RV ILER X T
BORESKEREER L2, 2L TIN5 DR
E»rs, BEMTIIMBREREEIIIONTK A
ERLTOWCHERIOS 2L PESPIZERTWED
TY, Mg ORILA K OBEEZ 30T, »DO Mg
PEFDOFIBRTF & % 0T WEY & B R CREE
FT212hk- Td, HRIEHROFEIZ DWW TORKR
DEEDPKRFPEFEDO LD S L URETHZEBbhi,

LaL, ZhenEBRERICL22b5T, BE
DEBRRE > H 5 Mg AROHRIFIF, &5\t
FRBIZEZ AHEBIIEBRNENLDEELLSNT
W3, O &I % MgizowTOERIIEYOFELE
LE-THRBL3LE25030T, KFETI,
ESIZPT MIDVWTHBEMTETHE Y PREEL,
N, P, K, Ca LU Mg & EFOEEDORKBRILE %
1o, ZOREIKRIEEREIIRIETTRHE 2R
T3Z k2L %,

ES B

1. $EEZROHBRBRIEREEEICRITTE
(A) MRBLUHE
<~ (Lycopersicum esculentum MiLL cv. Da-
ifuku) DRy MEEICHL 2B EMTEBOBE LS
1FEIZRL 72

(#z21.100g)

pH N C CEC THEERE (me) WHRE (mg)
H,0 . KCl (%) (%) (me) K Ca Mg P,0,* K,0**
6.2 5.2 0.103 0.036 1.78 0.09 0.08 0.40 0.69 1.63 2.66

*) Bray [, ) N-BEZehhiio

MERX 13524, —N, —P, —K, —Ca, —Mg®
6XTHhd, BEXIIHTAMIEEIT 1Ry bk
N NO0.8, P,0,0.6, K,00.6, Ca0 0.2, MgO 0.2
EL, ZNFLEASE (—H)) @ NH,NO,, NaH,PO,-
2H,0, KCI, CaCl,-2H,0, MgS0,-7H,0 T5 2/,
N 13 1/4(0.2g), P,0, & K,0 i 1/3(0.2g), CaO &
MgO I3 &8 (0.2¢) #HEEL L, ZEEOEVIIN
3, PO, & K0 X2[z533T, 2hEh 0.2¢

TORBEEICEBRELTE 22, —N & —P K3y
BEED0.2g A AR EERICERELTE 2
7= Mil, —K, —CakdiU —MgRiZzZhFhy
HBEREEL B2 ol v

XL AL EAkgZ2 5 TFH5D 17— LAy b
123w, 1980 7 AISHIZEINAMIEL L TE 2 3
LA, AN B L 2, RIHRICEEEE]
WT1ANTE L, 8A30H (RERXKOHIIEHN
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BH) OF% 36,5 O IHFR3FIIELZET
DB NEHE L, ZOMIZE T ARy FOER
W sk, 20RERIBERe~7) 2 OB
LEILTH B,
HHMBOWES, WMYEOM EE4IH#EL (¥
CE (EMEED) L5V, BIESICHEERA
EL O LERBOBREIMHL 72, IVEY % 60C T
WEREME L CHELBIEL 27, EIZIDOW T

B EBTRBR VS — Vi, HBVIZEEICL SE
RABFEC L - THRL, HERIZOE N, P,0,,
K,0, CaO 5L U MgO 2 E&E L /-,

(B) EEER

BT OEE, ¥ERE EOKsER, 1X
v b4 0 4B DR, EUWEL g 40,
B EUZERE 1dm? %72 0 OFRBORE (488%/8) 7%
EERE2RITRL

B2k BNHEXOEE, EER EOKSEERBLURIGEE

¥ H i FERYER B E ZEWOR
HERX

(g/pot) (dm?/pot) (g/8)* (g/dm*)** (g/pot) (g/)* (g/dm*)**
TEKX 5.76¢ 20.75¢ 7.33b 2.03a 219d 38.0a 10.6a
—NKX 1.71a 4.78a 6.78a 2.43b 83a 48.5bc 17.4d
—PIX 3.47b 12.56b 7.52b 2.07a 188c 54.2¢d 15.0¢c
— KX 3.51b 12.96b 7.35b 1.99a 213d 60.5d 16.4d
—CalX 4.15b 14.37b 6.95a 2.01a 175b 42 .2ab 12.0b
—MglX 1.37a 7.07a 10.49¢ 2.04a 100a 73.0e 14.1c

DEYZEMIZS%LNVTEEZSHY (Duncan’s new multiple range test 12k 3),
2)* LEOHEMEYEL Y, I EOBMEESE 2D, 48N Y,

EEHLUERELZ BB L > THET S,
EHIEEX AR DIAEL, - NEHBWwiE —Mg
XA gL/ E 0, AR TIROERYEY - ) D
KSR (%) 1E —MgKA%<, EEEYRD O
0 (gdm™?) & —NEKAZ v, ZhFhoBE,
—MgXH20E —NXERE MO 4 WIBXEOZE
BEHLDThEV, ZRFNEYEY D & ERHE
WA OFET —Mg X & —N KON AANEH
Z0U%, MHEITHIT ZHMEREL - D OEWED
FEILLBLDTH 3,

1A%y b2 72 ) ZEECE 3 48850 © 83~219g ThH -
77, HEPEMTEOME L NS (2.5%) £T0
1Hy M0 dkgD HEPRET 2 EMKSEY
13 700g BiPR ThH 325, IBHARB O F KRS DOF
F312~31% & 5 3, ZDFKEE (Y) &H LifEs
WE (X) LoBEfFRE

Y =24.7 X+21.1 (r =0.917"%) oo O—-1

LY, MBOMEBGZEEIL0.917* Th - =, Bl
Y LT DEAA 0.956** THo DTN F
L, BRIIBWEELE 2 BV,

FBCRE X EGY 1g 470 Tk —Mg> —K,
—P> —N> —Ca> EL2DIETH 55, EEHEL
dm? ¥4 /=9 Tl —N, —K> —P, —Mg> —Ca>
A ERD, MhOBEIZE — KRKIEFEWEEZR T,
T/, MOXEVEFTOR-> 252K e —Ca Ki
EWEEEE 2R T,

EhOKGER & ZEBERE L OBFIZ OV THEM
B ERD B L, 270 O54130.804, EHEY
0D AEIF0.57T98 20, BT LLAKRDERDH
WEDHHEECEE FRELTWB LIRS 50,
EOARSER (LH) (EPROEMERER (X) O
BRIz owT, ZhFhizhEL/~0 (LHs) 0%
EREYROESE (%), FEEELZY (LHa) O
BAGHEMTEY -0 OERHE (ng-dm™?) & O
DFBFEHERD TE 3B ITRL 2

£/, SREZEOI LWTFhL 2HBOEAEDLY
TELBVEMABRGHEZRLZLDIZDOWT, K
SDERBOERRRNERD 5 &,

LHs=0.585N+1.127P,05+3.05 «+eeeee ®-2
(53.8%) (46.2%)
R =0.906*



(26) BHEME - BRILZEGR

LHa=8.05X 10"*B0,+4.41X 10"2K,0
(51.6%) (48.4%)
+1.46 i

Eh Do B, FEINAOEEIRREIFHRE & Rl
L, ZOEFEIZHT 22 ThoElasRn
@T@ 50

3% HEokSEE (LH) L EhERTERE
HME (X) OoMOMEMEEREK

X
LH
N POs K,0 CaO MgO
gz E (LHs) 0.752 0.687 0.068 0.579 -0.017

T FE(LHa) -0.962*0.672 0.619 0.583 0.507

ZhonRIZk 3L, N BO,H50WE RO, &
K, O DEBEEIFZVERT, KDEEFELE2-T
Wb, ZOZEIMEMEIKA ML AEEL TV S
WY, EORGRE R L EORBHER - OBIZIX
FEBELHEFREOLZZLETRTLDOTH 3,

DX, BEECHEE (Ts /213 Ta) & ZEhiEMgE
LEE (i Emg-dm™?) LOMOMEMGH &
B4RIIRNL T,

FaFk KEoEE (T) LEPEEEREMEE

(X) DBEOHRGRE

X

N RO, K,0 CaO MgO

#EEWE (Ts)  0.577 0.588 -0.045 0.819* 0.213

3 T FE(Ta) -0.509 0.393 0.202 0.795* 0.437

WEN A 2BEROMS A bt TV ERE &R
LBEII>WT, BERFEREZRTEDENDE B
Th 3, ’

Ts=36.8Ca0+6.3K,0—56.14 -
(71.0%) (29.0%)

R =0.897*

- BRI SER - BOBBGL

Ts=45.0Ca0—29.4MgO+30.2
(66.8%) (33.2%)
R =0.936*

Ta=3.34Ca0—1.40MgO+6.49
(67.9%) (32.1%)
R=0.876

Ca0 & K,0 H33 MgO & DA A HETEL
EMREPELNT WSS, Ts, Ta &1 MgO 45l
FRE# E L THEEL THY, ZORIZe< 7 TH
ShifER? I—BL w3, XEROBE, &K
BT 2R EEY - ) DN, BO,, K,0, Ca0,
MgO &8I 2% h8.8~15.2, 1.9~6.7, 3.0~
10.0, 3.2~5.4% £ 1°2.9~5.6mg - dm* DT
Ho7=p, ZOBHEATIE CaO D F WX ITEBCHE
A&, RUREED Ca0 »ERE L AKX Tii MgO &
DY LN DTHEIEEIEL L > T W3,
B/IMNCERGERE (Ts) &M LEfE R -
DERERL 720 '

e

50

40

@

30

Mo LESE /AR - B

ok ¢t 1 | 1 1
40 60

FEBGEE (gH,0 - g7t - 48hr7Y)

51 FEBOHEE (Ts) &b REPE ZEHLE -

HDR%

ZO, ThbL 1 g ORERIC Lo TEFEHE
BTE M EHE (EWE) 35eRKE —NRKIE
{, MDAKIZMELC L>T w3, —Mg X &K< &,
M 7N—7LHiZ Ts HREVE ZD-FLVERT
SEMAPH D, —MgROB A Ts AR b ATV
LIS THIZANE W, ZOXTI, ORIFSI2E
HESNIRGPIRILSEFOHERIZFHIRT
WEWZEERTEDTHA I,



ZBEROHIEKRES b~ b OKGEEICRIT T 2E @n

2. BERORBERRE L KALEROBE

BEIDERIFV TR 2BERLME L LT,
ZOERDERERE L RECEE L OGERD - & ¥,
Ca0 & MgO DA S b TEVWEMBEHATRL
7o LAL, ZORBRZEC-EROBEREL,
HLETLHRITLAEREFAIREShAZLOTH
a5, FEDERTIX, S512HBPORBESR
BEA LD MEWSHERTRYEICONT, B
EDOQIUEMZEEL ¢, BEERER L RIEE
OEFRZERE TS 2 &1L
(A) MEBLUHE

IR RHEERE AR 2 2 T BT 3 &
542, BAEA3.0~2.0, 1.0~0.2, 0.2~0.05mmDF
EbE 2N FNT5015 10DEIATRAE LV D%
5F5D17—nARy MZlbemDESIZFED, 2h
ICFEHEREERYE H B VLS HEBER Y T h T h AR
LRl EsHim LTl b (RBIIKRE %%
REU 7, fEUEREBROBERIEE (ppm) EOED L
B9 TH5, N200, PO,80, K,0350, CaO 200,
MgO 80, Fe2.8, Mn1.0, Cu0.07, Zn0.10, Mo
0.008 # & U B 0.52,

1982¢E 7TH 2 HIz4ERE L, IRV O, 1ZL®
BPMREEHME LT 7TH08E T2 TORY MIE
iz, 1/2BEORERLBBLS 2/, TH20H
AR A BGA L =45, Ry bk 2BRZS, 18
IR R, MICIRBERE B AR
5z, BEROMIT1H1E 200me 24ZHL L,
BHRLTE5 224, By hodkOzs s A%
EALTCEIELDS SemD & & IIRA A TRAN S
LHIZHEEL /=,

TH30HIZE- T, S, SIZHERKE25 2T
BEAMELAZRY PO L, ERIZZRThOE
RORBUE LB /2o £72 8HILHIZIE, »RT
TH20H»5BERRBNIEETEL =4 v | & fERERE
BB IIB L 2o LD T, AEBOZERILZ
DWT ORI LA SHB 2T 26D (+
+), BEIrSUHERERBRLAZLD (+-), X4
My s BERRGEERITZLD (——) BLUBRTH
SUFBERAMIBLALD (—+) DA P 5% 5,

8H21H»5 8 A30H £ TORM, BAZERIZD

WTATBILERX DO 6 HE L L UH10EED L TEE
EXBELT, ZOEBORILER A Ko x — 5 —
(Li-Cor. %k, LT-700%)) %M CHIEL 72, #E
W75 AENTIT- 24, [BEEITMHLOBEES
HizfEp L =Ko B d13Es 5 158 % ToR, #l
TENDRKREEE 729.0~31.0C 2R THEEZEAT,
SIEROBIER, B ICEEELHARY, &
EEAME L Ch L8R, FEL, 5107y —
W fRH B VITRRGREIT > TEN T DEMKE
REEEL
(B) EBR#BER
SEOBERIIOVT, ZhTh A A21T- - 1E
Yiko LT 2EOERB ORI & BETRER
B (mg-dm™) OMGREERITLIIRTE, #2X
DEIHITR B,

20 I
of j
[ 4y N
=~ ’n te M, ittt 4
E O " A - i L [ — 1 N
) 10 20 0 2 4 6 0 10 20
K N(mg - dm~? P,0;(mg - dm~? K,O (mg + dm™?
B30y
==
20
- |
¥ " . W
et 4 #
0 2 ) —_—
0 4 8 0 2 4

CaO(mg-dm™ MgO (mg - dm~2)

F2X EhOBEREREME L TIESOME

Zhizk s &, N, BO,, MgO MBS IFERELC
o TAFUEMIZ A BV DERFB LN TV S, L
7L, K0 HLUCaO DB AIIERBIZ L2 ER 1T
PLhwv, FIZFEOBAEL, EEESFZh TN 10mg,
1.2mg &V 1.0mg LI ORBEETE L < [RILER
AHALTWE, &<I2N DFEAIR, EEEORED
2R - THEB A 3 2 mIch 5015 LT, BO;
HEU MgO DHAIZHBNWERRD 2 WFEHETIE
ZOWPITONTIEPIAPWIEL Twd, LAL, &
SIZEMEIRD L TwL &, ERER—ERDL
EOLBUREL UTERS H 5,
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K,0, CaO OFA 2N EN 10mg £ U 6mg L)
TOEMET, ZOED I TEAEIET T2
A, EHEEISSICEHDPTSL, K0 TldImghl
F, %7 Ca0 Tl 1 mg fiftk CRIVEHIEY £ D5
FoTWwad,

3. EhOEBERBE LAY BOEORKME
L DB

WEMEE TSP TRL, BAH S EEBADK
OREEHPW =N THBAKA DL ZAEEC TN S
BDEDASREREIIAT L, EHEEER A
BMboTWnaraMs,icd 3401z, bvhaR
v ML, S5HEEZEERORBRLE LT -ED
R 5T EABALIY, 7 OBOEMERIED
BRAGEROEEHATL 72,

(A) MEBLUHE

R AE, v ORE, EWICET 3 IERLE
OHNAEIIEER 1 OBFELFEMRTH S, 1981F5F 9
HIZIBE L, FEBRERCEEIWTIARITE L,
THE1RBXU7TH3IAD2[E, KUEXOMEMAL
S5FZNFRESRIRLAENOEE»RIZ, 7
DREXEAZFHAIY, BEHIIHELADOLEREE
IZLTERN (REE) 0BBONEIIB W,
ERBAIS F CRIEMEEBINCE S, HHI
S AREEE V- VBIIANTRREE TEAL,
ZLC, WL IREOBEEMNEIZELFALN- T
PS5 1IHLINIZIT ) K912 726 12U $H20~304/
2 55E, ZhliRRISECERLEIEL T, B
MEBIEIBEREOBVELZ KD, TH1IHE X
U3 HORMENOGRR & HAREEL, ZhEhll
C, 2% XU21C, 15%ThH -7,

ZOEBI B MR L EEE L (BAR)
OB% (A 0168 IR -,
Thizk 3y, HEE- REORKiGIIEHS
THEL 2 2EOERE A, 5D L> T Vb, RE
BCIRBEORSHEY, BERTHEAIIESE
TIZEL =8/ (5), Z2RE Tk 7-kSE,
EHE%, ZRHAS IUHENS RO ZNZTRORK
BB (mg-dm™2-hr™?) 24 THBTAZ L7,
(B) EEIER

ZHBHZ OV THIAR S, 5K 2 BB F12H

400
y =79.43t0

<« 200 b
=
gl
%
E
it}

100 }
£
. v =13.48¢°%

50 r

0 L 2 L 2 '

5 10 20 60

FErER ()
3 5D B OB & EORIKE

EER, S5o%, FHEASPLUSHZIZET A0k
BEFEBLTESEIIRL 2

f/, SEFREINTNEREL ZEOHHIN
DEEMELR 1T ) BAERE DL 2, ER2TCOH
BIOWTEAXIZ, s512 1 HHOERBER S
SERPBIZEZETIZEL 2850 (&) & 2hEFT
12K 5 72KSE (mg-dm™) & OBE L5 5XITR
L7z

800
B —— %2
- 600} —O0— —N
'% i‘\ 4 —A— —P
l;n \ :;-‘.\. -K
5] ] "
~ 400§ 01' !
By
i ~ —— .
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% 200} Y
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ZBEROBBKRBEY F < N ORSEEIZRIETE

- SR T o S
Wo& PRIROBUGRE (RHB2IC, FAAHBIET2%)
n EmTR HE ERE BEAGERE (mg/dm?/hr)*
FHERX QL
(dm?) (g/dm?) (g/dm?) THEER 551 A 605 1%
Z=4 X 7 150.9 0.305 2.497 466 491 181 108
~-NRK" 5 43.2 0.612 2.409 658 409 142 96
- P 7 92.3 0.410 2.249 »973 267 89 64
— KKK 6 79.2 0.241 2.025 285 329 300 272
—CalX 6 111.9 0.285 2.260 595 548 149 83
—MglX 6 94.1 0.399 2.496 600 583 270 142
(RiR27C, FHXHRRETE%)
= 4e X 8 172.9 0.392 2.674 524 364 160 65
— N X 5 49.6. 0.633 2.523 791 600 338 169
- P X 7 86.0 0.404 2.101 577 527 176 61
— K KX 6 55.7 0.262 2.110 715 540 382 327
—CalX 6 169.9 0.328 2.477 594 340 155 78
—MglX 6 103.4 0.375 2.830 695 429 251 191
NI D1ISHOBRAKEZEL =80,
300p 21°C 27°C
— —Ca —K
|E . .
=] e N
E ) —Mg
i) —Mg -P —N
® ®
* 100} —X ® -P® o
E ® —Ca
&
0 A A 2 L L A 9
10 20 30 40 10 20 30 40

B (%)

M (9)

#5 WA BRERHFES E TOERE Zh g TORKE

BEAGHRE I B A ABE S L E L LT 37,
TR RS ORRE 1T O K ORI 1L, 21C O
%eKE —KREBRWT, ZHAICE2E AR
12, ZLTZNLIBERBIETH 5, HEL T60574
DOEAEE L — KX & —MgXA A&, Zhitk
NBE —PR® —CaRIIMswv, 7o, HERE
HEICE S COMM () LIERMEONE, Hl
EROREIZZ>TESTHY, [B21CTIE —K
K —MgRAMOK L0, <, HBEBRBHLA
ICEFSIZEL T3, L LRES27TC T,
NOFMXIEEHASIIES £ COBMAMD 4K L

-
—

B, WERBGLUELEL, »OLZEOKGER

IFERIZE - T3,

PLEISE AN & 5 2 EDKRSEAEIZ L BOMEME &
85T, WERIRIKRGIERENS Z &P E
WO TERIGRE T 2K b BHAGEE ICHET 3 L
E2boNd, 2 ZCERNERL -0 Dk E (LHa,
g-dm™?) CEEREFRE (ng-dn?) OBAGHEHEIZ
¥ 2EMEERD 3 &, HlZIERE21C T,
HEBOBAHEE (T, mg-dm 2 hr?) 3k 0[HE
BRAPRT &), KEBEIFSWEMRBGRSEZTR
L7,
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T=-1093.2L.Ha+86.0K+2392 -ooe ®—1 21C, ZEHA
(38.1%)  (61.9%) . Ta=1407P—1748Mg+167.6 -woe ®—2
R=0.932 (50.8%) (49.2%)
. . . R =0.962*
ZoRIZE L, KSBENFIS L KEFEEN
o e
ZORB THARENKRE LT VB2 L ahy 21T, 6058
B, ZDZEHS, MEEEOMT L L CISHE Tﬂﬁggﬁ‘ﬁﬁ%+ﬂ49 """" ®-3
.J/0 L0
T, A L UHEODRICE T 2RI HOE
o . 27C, FHES
HMEZEELELNL, ThEBAEE (Ta, mg- A 2339P 1 491Cart 7.8
dn o hr) EOMOHREHERDTHEORIT oo @4
L7 _ R=0.912*
: : > SBE 0)
[ =30} Wb, i
TR H50E Mgl n \ Ta=205.8N+2463P—210.6 - G-5
h2BERLAICHEAA LY CEMBEERD 5 &, (32.9%)  (67.1%)
ROBEVEEBEPE S hi, R =0.979**
56K FTRHALIUDKBIIEHT ZWAEE (Ta) &EARSFD
EMERRE (%) L OMOMBEREK
X
"Ta
N P K Ca Mg
21°C  FHA 0.353 0.706 -0.774 0.738 -0.689
2IC 6057 0.572 0.692 -0.909** 0.596 -0.489
2TC A -0.044 0.881** -0.429 0.501 -0.076
2TC 605344 0.365 0.873* - -0.710 0.697 -0.285

ZORERSIS, [EA2CDE ZIZEED KRG H W
D, ZUHIE Mg HFZ2LTHIZIZK PgfEah 31
ONTBRAKEEA /DL T 2, FLTLAEY
BL2ICH L&, ROIADEENZVEHETY
NP, & &2 CaiRE PRV Y, BARBREL/
XN ENhA B,

DEUERLACHA ETORM (t) 1220,
FgIZEERERDEEDEDELE BN TH 5,

21C, MAHEET2% .

t =151.4Mg—91.5P+19.53 - ®—6
(57.5%) (42.5%)
R =0.931*
21°C, HHXFRETS% !
t =44 .9N+340P+26.7K—50.6 - @7

(33.0%) (44.5%) (18.5%)
R =0.953*

Thhb, 21C Tk Mg BEMEK PEESBW
L, FRAICTIE NS PEENMOWE ZAFNE
R CEFASIET I 2L ERL TV 3,

% =

TR, bvETIY, AFEL SOMERIION
T, INSDPEET KRG OEERE I T 5 50%
BEBELABBICEZE, 2hiZiz CaX Mg &9
NP 2R BERL, EXCBEBIENOBHRIZL-
TIRMOKFIAIEL RT3 2 & AR T
wp Y '

ChAAbST, WYY kAT 0
BRIz, RFEIZET S b v b Ty ER OB
TH 20 & BMEH L LB CaO & MgO,
HB0IE Ca0 & K0 DEMOyEAGHE - EHELH
bYeFEO I LR ENZ, Ih5DEREELD
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